Fresh, cooked and fried seeds of three varieties of groundnuts (Arachis hypogaea L) Nwakara, Kaki and Campalla, were screened to determine the post-harvest seed-borne fungi associated with them. Results obtained showed that no fungi was associated with fresh seeds of Nwakara and kaki varieties, whereas Aspergillus niger, A. flavus, A. terreus, A. culmorum, A. fumigatus, A. nidulans, A. tamarii, Fusarium moniliforme, Mucor rouxii, Penicillium spp., Cladosporium spp., and Aureobasidium pullulans associated with fried and cooked seeds of the three varieties, Nwakara, Kaki, and Campalla. More fungi were associated with the old varieties than the fresh ones.
INTRODUCTION
Groundnut (Arachis hypogaea L.) is an important leguminous agricultural plant in Nigeria. It is cultivated for its seeds as a source of oil, for direct human consumption as a protein and Vitamins A, B and some members of B 2 group supplement in humans and animal food (Purseglove, 1979) . The biproduct, derived from the seeds after extraction of the oil could serve as an essential ingredient of poultry and animal feed; and could be made into groundnut cake popularly called 'kwulikwuli' in the Hausa language, and for manufacturing artificial fibre and treatment of soil nematode. The shell could be used as fuel for manufacturing coarse boards, and cork substitute. The kernels could be eaten raw, roasted or sweetened. The oil could also be used for soap making, manufacturing of cosmetics and lubricants etc.
As reported by Nwokolo, (1996) , peanuts are a good source of niacin, and thus contribute to brain health and blood flow, associated with reduced cardiovascular disease and reduced cancer risks; accelerate the growth of male and female hormones; are a source of co-enzyme along with oil fish, beef, soybean and spinach; and could course allergies.
The crop is popularly grown in the Northern part of Nigeria,(Kano and Bornu States ) and also in the Eastern Parts (Enugu and Ebonyi States). This important crop is attacked by a number of pathogenic fungi of economic importance. Sullivan(1984) , reported that groundnut seeds are highly susceptible to diseases, as they serve as a source of stored nutrients for fungi such as Rhizopus spp., Penicillium spp., Aspergillus niger, and A. flavus. This is evident in the work of Woodroof (1984) , who observed that groundnut seed samples that are not removed from their shells are not subject to attack by microorganisms and insects as those not removed from their shells. This report was corroborated by the work of Ibrahim et al, (1986) , which stated that if grains are dry harvested, they would not be subject to great damage by microorganisms, as these organisms require certain amount of moisture to grow and multiply. McDonald (1970) , reported that Fusarium spp., Aspergillus spp. and Penicillium spp., were the most abundant fungi encountered in groundnut seeds tested before harvest, while Macrophomina phaseolina and Fusarium spp., were abundant on seeds of over-mature and window dried fruits. He further stated that the most important abundant environmental factor that influences the growth of endo-giocarpic micro-flora during and after drying and curing in pods and kernel is moisture, and that apart from moisture content of the seeds, several environmental factors, relative humidity and temperature within storage facilities, influence the extent to which fungal growth and aflatoxin contamination occurs. Diener et al, (1986) (CAST, 2003) . This is due to their carcinogens and immunosuppressive effects in both humans and domestic animals (Turner et al., 2003) .
Considering the quantity of groundnut that arrive at the markets from various villages around the Abakaliki Metropolis, and that should also consumed by the Metropolitan inhabitants in their various forms of preparations, as well as the heath implications, we decided to investigate the seed-borne fungi associated with the seeds of the varieties sold in their various forms, with a view to providing some current data that will be useful to human pathologists.
MATERIALS AND METHODS.
Materials: Groundnut seeds fried with their pericarp (shell), and those fried but with their pericarp removed; those cooked with their shells and those cooked and their shells removed, shelled and unshelled fresh ones of the three varieties, Nwakara, Kaki and Campalla, were screened to determine the seed-borne fungi associated with them. These seeds were collected in July, 2010 from markets (Abakpa and Npirikpiri) in Abakaliki Metropolis.
Methods: Standard blotter method as described by the International Seed Testing Association (ISTA 1976) , was used for the isolation of the seed-borne fungi associated with the groundnut seed samples. The seed samples were first sterilized in 4 % sodium hypochlorite (Chlorox) for five minutes and rinsed in several changes of sterile distilled water. The sterilized seed samples in their various forms according to their varieties, were then inoculated on three moistened 9.0 cm filter papers in 9.0 cm Oswald Petri-dishes. Five seeds were arranged at the periphery of the plate, four at the middle, and one at the centre. A total of four hundred seed samples per preparation, per variety, was used.
The control for each sample per preparation, per variety was not treated with sodium hypochlorite, but was only washed with distilled water. Both the control and the treatment were incubated in the dark at a temperature of 25±2 °C in the incubator. Identification of the fungi was made based on their habit character, following the method of Burnett and Hunter (2000) . Where the identification of any fungus was in doubt, spore suspensions of it were made on the slide and viewed under the microscope at x20. magnification Statistical Analysis: Multivariate analysis and Duncan's multiple range was used for the statistical analysis of the generated data.
RESULTS AND DISCUSSION
Results of the incidence of the seed-borne fungi associated with the seeds of three different varieties of groundnuts Nwakara, kaki and Campalla, (Table I) showed that Aspergillus flavus, A. niger, A. tamarii, A. terreus, A. fumigatus, A. culmorum, A. nidulans Apart from the unshelled fresh groundnut seeds of the varieties Nwakara and kaki, the unshelled roasted seeds of the three varieties were not affected by any fungal attack. This could be as a result of the thermal effect of roasting the unshelled seeds of the varieties, as heat must have killed them. This agrees with Woodroof (1984) , who reported that unshelled seeds of groundnut seeds are not subject to attack by microorganisms. However, this depends on the varieties involved, as seeds of the varieties, Kaki and Nwakara were affected by many fungi as shown in the Table. Nwaka 00±00 00±00 00±00 00±00 00±00 00±00 00±00 00±00 00±00 00±00 00±00 00±00 Kaki 00±00 00±00 00±00 00±00 00±00 00±00 00±±00 00±00 00±00 00±00 00±00 00±00 Shewfelt et al, (1977) . Moisture could be actors that encouraged growth on the ed and unshelled cooked groundnut and informs elled groundnut seeds were attacked by the hey picked up moisture from the here , which provided the conditions ry for fungal spores in the air to get attached eeds. The presence of these n both cooked and fried groundnut seeds pite the fact that they were not attacked when sh, pose great danger to human health. produce an important metabolite, which has been shown to be ogenic to man, domestic and other laboratory s (Aletor, 1990 (TBMIC, 2006) . They further reported that Fusarium spp. are frequently involved with eye, skin and nail infections, and that more severe cases could cause haemorrhagic syndrome (alimeatary toxic aleukamia), dermatitis and extensive internal bleeding. Fusaria are reputed to be emerging causes of opportunistic mycosis.Several of these species of fungi isolated could also produce Trichothecene toxins, which was reported by TBMIC (2006) to target circulatory, skin, and nervous system, and are capable of causing severe damage to the entire digestive system if ingested in large amounts, causing rapid death due to internal haemorrage and infant pulmonary hemosiderosis. They also reported that vomitoxin, for instance, has been associated with outbreaks of acute gastrointestinal illness in humans, as well as Zearalenone, a Mycotoxin, all of these being produced by Fusarium spp. .Mucor is a dangerous mold that could adversely affect the respiratory system, causing Zygomycosis. (OSHA, 2005) .
If all the above mentioned diseases are caused by these fungi as shown above, and they were isolated from groundnut seeds, which are constantly eaten by the generality of people in the state in their susceptible forms, then there is danger because those people who eat them in excess stand the danger of suffering some of the illnesses outlined above. It could also pose great danger to poultry farming since it forms an ingredient of some feed formulations for the poultry. It becomes necessary that more studies should be carried out on the effect of these groundnut seeds on those who eat it moderately or heavily, and those who do not eat it altogether for a period of time, with a view to determining the quantity that should be eaten at a given time. However, we recommend eating of fresh ground nuts which are not infected by any seedborne fungi.
